Identification of the phospholipid binding regions of the envelope E protein of flaviviruses by molecular dynamics.
The Flavivirus genus comprise several important human pathogens, including dengue, West Nile, Yellow fever, Japanese encephalitis, Zika, and tick-borne encephalitis viruses. These enveloped viruses affect more than 2 billion people in the world, mainly in less developed countries. Although some vaccines exist for some flaviviruses, these vaccines are not universally available due to many factors and since their infections are a world-wide public health issue, the development of antiviral molecules is fundamental. Flavivirus membranes, through the help of the envelope E glycoprotein, fuse with endosomal compartments in a pH-dependent way to release their genome into the cytoplasm and require specific lipids, such as bis(monoacylglycero)phosphate (BMP), for efficient fusion. The fundamental role the envelope E protein has on viral entry and membrane fusion suggest that it is an essential antiviral target. In this work, we have used atomistic molecular dynamics simulations to study the binding of the head-group of BMP to the tip of the envelope E proteins of ZIKV, DENV, TBEV and JEV viruses whose three-dimensional structures are known. Our results indicate that, apart from the fusion loop, there are different amino acid residues in different regions of the envelope E proteins of flaviviruses capable of binding the head-group of BMP. These regions should work together to accomplish the binding and fusion of the envelope and endosomal membranes and represent a new target to develop and design potent and effective antiviral agents capable of blocking flavivirus-endosome membrane fusion. [Formula: see text].